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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
1 1/05/07 has been entered. 

Accordingly claims 2-5, 7-11 & 15-18 have been kept original, claims 1, 6 & 14 
have been amended, claims 12-13 & 19 have been previously presented and claim 20 
has been cancelled. No new claims were added. It also included remarks/arguments. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over Kawakami 
et al. (US 5542559) in view of Lee et al. (US 7040525). 

Regarding claim 1 Kawakami et al. discloses an electrostatic chuck (F.1) with a 
plurality of gas channels (54), a bi-directional backside conduit (5, 5A, 5B) in 
communication with a gas supply (56) and a vacuum (57) but does not specifically 
disclose wherein the plurality of gas channels are configured to facilitate 
vacuum assisted chucking of a wafer retained on said electrostatic chucking pedestal 
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during which vacuum assisted chucking an electrostatic chuckling voltage remains 
applied to the electrostatic chuckling pedestal, wherein the vacuum assisted chucking is 
implemented prior to performing a wafer processing operation for which the wafer is 
chucked. 

Lee et al. teaches a device which applies a n electrostatic force and a vacuum 
force to hold a substrate to perform work on it (Abstract). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Kawakami et al. device with the Lee et al. teachings 
because it allows smoother and quicker processes of a work piece (C. 4 I. 4-8). 

Regarding claim 2 Kawakami et al. in view of Lee et al. discloses the apparatus 
of claim 1. 

Kawakami et al. further discloses comprising means for selectively coupling to 
one of said backside said bi-directional backside conduit carrier gas supply line and said 
vacuum supply line (F.1 e.V1 & V2). 

Claims 3-4 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over Kawakami 
et al. (US 5542559) in view of Lee et al. (US 7040525) and Deguchi et al. (US 
5665166). 

Regarding claim 3 Kawakami et al. in view of Lee et al. discloses the apparatus 
of claim 2. 

Kawakami et al. in view of Lee et al. does not disclose further comprising 
detection circuitry for detecting a curvature present in a wafer placed on said chucking 
pedestal. 

Deguchi et al. teaches further comprising detection circuitry for detecting a 
curvature present in a wafer placed on said chucking pedestal (C.11 1. 55 to C.12 1.14, 
C.4 I.28-33 &F.10). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Kawakami et al. in view of Lee et al. device with the 
detection circuitry of Deguchi et al. since Kawakami et al. in view of Lee et al. controls 
the pressure of the gas (temperature in the wafer) to address differences in the 
thickness of the wafer, while Deguchi et al. incorporates a circuitry to sense current thru 
the electrodes to determine the deviation on the surface of the wafer; which means that 
the detection/measurement and calculation/control a posteriori results easier and more 
accurate by working with current values instead of temperature ones. 

* 

Regarding claim 4 Kawakami et al. in view of in view of Lee et al. and Deguchi et 
al. discloses the apparatus of claim 3. 

Kawakami et al. further discloses wherein said detection circuitry is configured to 
cause said bi-directional backside conduit to be decoupled from said backside carrier 
gas supply line and coupled to said vacuum supply line upon a detection of an area of 
contact area in said wafer (C.10 1.1-29). 

Kawakami et al. in view of Lee et al. does not specifically disclose where that 
detection is based on the curvature of the wafer. 

Deguchi et al. teaches further comprising detection circuitry for detecting a 
curvature present in a wafer placed on said chucking pedestal (C.11 1. 55 to C.12 1.14, 
C.4 I.28-33 &F.10). 

It would have been obvious to one of ordinary skill in the art at the time the 

« 

invention was made to modify the Kawakami et al. in view of Lee et al. device with the 
detection circuitry of Deguchi et al. since the apparatus of Kawakami et al. in view of 
Lee et al. needs flat wafers to work to measure accurately the area of contact between 
wafer and base of the electrostatic chuck. Moreover having a detection of the curvature 
will help in determining the exact shape of the wafer and based on this operate the 
cooling gas system. 
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Claim 5 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over Kawakami et 
al. (US 5542559) in view of Lee et al. (US 7040525), Deguchi et al. (US 5665166) and 
Kellerman et al. (US 7033443). 

Regarding claim 5 Kawakami et al. in view of Lee et al. and Deguchi et al. 
discloses the apparatus of claim 4. 

Kawakami et al. in view of Lee et al. and Deguchi et al. does not disclose 
detection circuitry is further configured to cause said bi-directional backside conduit to 
be decoupled from said vacuum supply line and re-coupled to said backside carrier gas 
supply line upon detecting a desired pressure between said wafer and said chucking 
pedestal 

Kellerman et al. further discloses wherein said detection circuitry is further 
configured to cause said bi-directional backside conduit to be decoupled from said 
vacuum supply line and re-coupled to said backside carrier gas supply line upon 
detecting a desired pressure between said wafer and said chucking pedestal (C.14 I.4- 
19) <sensing/detection: Deguchi et al. device and calculation/controlling: Kellerman et 
al. device>). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Kawakami et al. in view of Lee et al. and Deguchi et 
al. device with the controlling device of Kellerman et al. because this controlling 
advantageously controls an amount of thermal conduction through the cooling gas 
* (C.14 1.8-10). 

Claims 6-7 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over Kawakami 
et al. (US 5542559) in view of Kellerman et al. (US 7033443) and Lee et al. (US 
6974709). 

Regarding claim 6, Kawakami et al. discloses an electrostatic chuck (F.1) with a 
bi-directional backside conduit (5, 5A, 5B) in communication with a gas supply (56) and 
a vacuum (57). 
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Kawakami further discloses a plurality of gas channels formed thru a top surface 
(23) in fluid communication with the backside conduit (both conduits are in 
communication with the same chamber). 

Kawakami et al. does not either disclose wherein the pedestal has an inner and 
outer zones each having a top surface beneath the wafer, wherein the zones are 
mechanically decoupled from one another such the top surface of the outer zone is 
capable of selective adjustment of both above and below of the top surface of the inner 
zone nor that the vacuum chucking is implemented before the processing of the wafer. 

.Kellerman et al. teaches wherein the pedestal has an inner and outer zones 
each having a top surface beneath the wafer, wherein the zones are mechanically 
decoupled from one another such the top surface of the outer zone is capable of 
selective adjustment of both above and below of the top surface of the inner zone (C.1 1 
L50toC12 1.13). 

Lee et al. teaches a device which applies a n electrostatic force and a vacuum 
force to hold a substrate to perform work on it (Abstract). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Kawakami et al. device with the inner an outer zones 
of Kellerman et al. device because it permits the clamping plate to be referenced to a 
surface flatness of the substrate (C.1 2 1.10-13) and further in view of Lee et al. 
teachings because it allows smoother and quicker processes of a work piece (Col. 4 
lines 4-8). 

Regarding claim 7 Kawakami et al. further discloses comprising means for 
selectively coupling said bi-directional backside conduit to one of said backside carrier 
gas supply line and said vacuum supply line (F.1 e.V1 & V2). 

Claims 8-10 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Kawakami et al. (US 5542559) in view of Kellerman et al. (US 7033443), Lee et al. (US 
7040525) and Deguchi et al. (US 5665166). 
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Regarding claim 8 Kawakami et al. in view of Kellerman et al. and Lee et al. 
discloses the apparatus of claim 7. 

Kawakami et al in view of Kellerman et al. and Lee et al. does not disclose 
further comprising detection circuitry for detecting a curvature present in a wafer placed 
on said chucking pedestal. 

Deguchi et al. teaches further comprising detection circuitry for detecting a 
curvature present in a wafer placed on said chucking pedestal (C.11 1. 55 to C.12 1.14, 
C.4 I.28-33 &F.10). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Kawakami et al. in view of Kellerman et al. and Lee et 
al. device with the detection circuitry of Deguchi et al. since Kellerman et al. controls the 
pressure of the gas (temperature in the wafer) to address differences in the unevenness 
of the wafer, while Deguchi et al. incorporates a circuitry to sense current thru the 
electrodes to determine the deviation on the surface of the wafer; which means that the 
detection/measurement and calculation/control a posteriori results easier and more 
accurate by working with current values instead of temperature ones. 

Regarding claim 9 Kawakami et al. in view of Kellerman et al., Lee et al. and 
Deguchi et al. discloses the apparatus of claim 8. 

Kellerman et al. further discloses wherein said detection circuitry is configured to 
cause said bi-directional backside conduit to be decoupled from said backside carrier 
gas supply line and coupled to said vacuum supply line upon a detection of an area of 
contact area in said wafer (C.14 1.4-19) <sensing/detection: Deguchi et al. device and 
calculation/controlling: Kellerman et al. device>). 

Deguchi et al. further teaches comprising detection circuitry for detecting a 
curvature present in a wafer placed on said chucking pedestal (C.11 1. 55 to C.12 1.14, 
C.4I.28-33&F.10). 
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Regarding claim 10 Kawakami et al. in view of Kellerman et aL, Lee et al. and 
Deguchi et al. discloses the apparatus of claim 9. 

Kellerman et al. further discloses wherein said detection circuitry is further 
configured to cause said bi-directional backside conduit to be decoupled from said 
vacuum supply line and re-coupled to said backside carrier gas supply line upon 
detecting a desired pressure between said wafer and said chucking pedestal (C.14 I.4- 
19). 

Claims 11-13 & 19 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Kawakami et al. (US 5542559) in view of Kellerman et al. (US 7033443), Lee et al. (US 
6974709) and Tong et al. (Patent Application Publication US 2004/0083975). 

Regarding claim 11, Kawakami et al. in view of Kellerman et al. and Lee et al. 
discloses the apparatus of claim 6. 

Kawakami et al. in view of Kellerman et al. and Lee et al. does not disclose 
comprising a suitable micro-positioning control mechanism associated with each of said 
inner and outer zones of said chucking pedestal, wherein a height of said inner and 
outer zones are independently adjustable with respect to one another 

Tong et al. further discloses comprising a suitable micro-positioning control 
mechanism associated with each of said inner and outer zones of said chucking 
pedestal, wherein a height of said inner and outer zones are independently adjustable 
with respect to one another (Paragraph [0027] & F.6). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Kawakami et al. in view of Kellerman et al. and Lee et 
al. device with the teachings of Tong et al. to provide an easy way of mechanical 
adjustment according of the physical dimensions and shape of the wafer. 

Regarding claim 12, Kawakami et al. in view of Kellerman et al., Lee et al. and 
Tong et al. discloses the apparatus of claim 1 1 . 
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Tong et al. further discloses wherein said outer zone is configured to be in a 
raised position with respect to said inner zone when a wafer having a positive radius of 
curvature with respect to said chucking pedestal is placed upon said chucking pedestal 
(Paragraph [0028]). 

Regarding claim 13 Kawakami et al. in view of Kellerman et al., Lee et al. and 
Tong et al. discloses the apparatus of claim 12. 

Tong et al. further discloses wherein said inner zone is configured to be in a 
raised position with respect to said outer zone when a wafer having a negative radius of 
curvature with respect to said chucking pedestal is placed upon said chucking pedestal 
(Paragraph [0028]). 

Regarding claim 13 Kawakami et al. in view of Kellerman et al., Lee et al. and 
Tong et al. discloses the apparatus of claim 6. 

Kellerman et al. further teaches wherein said inner zone is concentrically 
disposed with respect to said outer zone (F.1 e.120, 122). 

i 

Claims 14-17 are rejected under 35 U.S.C. §103(a) as being unpatentable over 
Kellerman et al. (US 7033443) in view of Lee et al. (US 7040525) and Breitschwerdt et 
al. (US 6974709). 

Regarding claim 14 Kellerman et al. discloses a method (a person of the ordinary 
skill will understand a method that is intrinsically described by the functioning of the 
apparatus) for implementing pressure assisted electrostatic chucking, the method 
comprising: placing a wafer on the pedestal (F.11A e.105), providing a backside gas 
(F.11A e225 <205C opened & 205B closed>), wherein the pedestal has a plurality of 
channels up through the top surface (C.12 I.45-48 & F.8B e.153), monitoring pressure to 
determine when a threshold level of chucking force exists, decoupling gas and coupling 
vacuum when the actual level of chucking force is less than the threshold (C.14 1.4-19). 



Application/Control Number: Page 10 

10/710,653 

Art Unit: 2836 

Kellerman et al. does neither specifically disclose wherein said plurality of gas 
channels is configured to facilitate vacuum assisted chucking of the wafer nor that the 
vacuum chucking is implemented before the processing of the wafer. 

Lee et al. teaches a device which applies a n electrostatic force and a vacuum 
force to hold a substrate to perform work on it (Abstract). 

Breitschwerdt et al. teaches a method/apparatus for the processing of a 
semiconductor which implements a vacuum step before and after the processing of the 
semiconductor (C.5 I. 10-30). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Kellerman et al. device with the Lee et al. teachings 
because it allows smoother and quicker processes of a work piece (Col. 4 lines 4-8) and 
further with the teachings of Breitschwerdt et al. because it avoids remnants of 
gases/air. 

Regarding claim 15 Kellerman et al. in view of Lee et al. and Breitschwerdt et al. 
discloses the method of claim 14. 

Lee et al. further discloses comprising introducing a front side supply of gas in 
conjunction with said vacuum supply (F.3 e.113, 200). 

Regarding claim 16 Kellerman et al. in view of Lee et al. and Breitschwerdt et al. 
discloses the method of claim 14. 

Kellerman et al. further discloses comprising decoupling said vacuum supply 
from said backside of said electrostatic chucking pedestal and coupling said backside of 
said electrostatic chucking pedestal to said backside carrier gas whenever the actual 
level of chucking force meets said threshold level of chucking force (C.14 1.4-19). 
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Claim 17 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over Kellerman et 
al. (US 7033443) in view of Lee et al. (US 7040525), Breitschwerdt et al. (US 6974709) 
and Kawakami et al. (US 5542559). 

Regarding claim 17 Kellerman et al. in view of Lee et al. and Breitschwerdt et al. 
discloses the method of claim 16 but does not specifically disclose comprising 
increasing an electrostatic chucking voltage applied to said electrostatic chucking 
pedestal whenever said coupling of said backside of said electrostatic chucking 
pedestal to said vacuum supply is insufficient to create said threshold level of chucking 
force. 

Kawakami et al. further discloses further comprising increasing an electrostatic 
chucking voltage applied to said electrostatic chucking pedestal whenever said coupling 
of said backside of said electrostatic chucking pedestal to said vacuum supply is 
insufficient to create said threshold level of chucking force (C.3 1. 50-65). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Kellerman et al. in view of Lee et al. and 
Breitschwerdt et al. device with teachings of Kawakami et al. because it suppresses the 
generation of a residual electric charge preventing any damage or breakage of the 
object to be treated (C.3 I. 20-25). 

Claim 17 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over Kellerman et 
al. (US 7033443) in view of Lee et al. (US 7040525), Breitschwerdt et al. (US 6974709), 
Kawakami et al. (US 5542559) and Katata et al. (US 6500686). 

Regarding claim 18 Kellerman et al. in view of Lee et al., Breitschwerdt et al. and 
Kawakami et al. discloses the method of claim 17 but does not specifically disclose 
determining when a wafer is defective. 

Katata et al. teaches an apparatus which is able to determine when the wafer is 
defective (C.8 I.23-29). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Kellerman et al. in view of Lee et al., Breitschwerdt et 
al. and Kawakami et al. device with the defect sensor of Katata et al. because this way 
increases the efficiency of the electrostatic chuck by not processing defective wafers. 

Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luis E. Roman whose telephone number is (571) 272- 
5527. The examiner can normally be reached on Mon - Fri from 7:15 AM to 3:45 PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Sherry can be reached on (571) 272-2084. The fax phone number 
for the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from Patent 
Application Information Retrieval (PAIR) system. 

Status information for unpublished applications is available through private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have questions on access to the private PAIR system, contact the Electronic 
Business Center (EBC) at (866) 217-9197 (toll-free). 

Luis E. Roman 
Patent Examiner 
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